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Experiments on /^ALKALINE SUBSTANCES ufed In 
BLEACHING, and on the COLOURING MATTER 
^/LINEN-YARN, By RICHARD KIRWAN, Efq; 
F. R. S. and M. R. I. A. 
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SECTION I. 



LEACHING being one of thofe arts which, connft in fcarce Read April 



any thing elfe than a particular application of fome of the general ' 
principles of chymiftry, it might be expected that the knowledge 
of the inflruments it employs would keep pace with the progrefs 
and improvements of that fcience to which it is fubordinate, 
and £o much the more as the nature of alkaline fubftances ill 
general, which are its proper inftruments, has been in great 
meafure explained by the celebrated Doctor Black upwards of 
thirty years ago : Yet it has fo happened, that on a late occafion, 
when a fcarcity of thefe faline fubflances, imported from foreign 
countries, unhappily prevailed in this kingdom, it was ferioufly 
queflioned whether their place could be fupplied by materials 
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manufactured at home. In the courfe of this difcuffion, it 
evidently appeared, from the contradictory teftimonies of many 
of the principal bleachers, that however they might excel in that 
art, when well provided with the inflruments they employ, they 
were but little acquainted with the general agency of the inflru- 
ments themfelves and their refpective powers, or even with the 
moft advantageous and oeconomical method of employing them. 
To elucidate thefe points by an analyfis of fome of the different 
fubftances employed by bleachers, and by giving a fure method 
of diftinguifhing the relative powers of every faline fubftance 
they may ufe, together with an account of the befl method 
of obtaining them, as well as of adapting them to the purpofe 
of bleaching, is the object of this paper. This tafk, which I have 
impofed upon myfelf folely with a view to the utility of the 
public, requires no ingenuity, and might have been long ago 
well executed by many others, if chymiftry, which has fo many 
votaries of the higheft rank in the moft civilized parts of Europe, 
had been more known and cultivated in this country, which 
perhaps of all others ftands moft in need of its afliftance, 
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SECTION II, 

Barilha. 

Of this fubftance there are feveral forts made of different 
plants*, but the beft is that formed near Alicant, at a diftance 
from the fea, by the combuftion of a plant called by the inha- 
bitants barilha^ and defcribed by Juflien in the memoirs of the 
academy of Paris for 171 7, tinder the name of kali hifpanicum, 
fupinum annuum, fedi foliis brevibus. It feems to be clafTed by 
Linneus under the pentandria digyn, by the name of fal Jola 
vermiculata frutefcens folus ovatls acutis carnofis^ and mould care- 
fully be diftinguiihed from the various kinds of falicornia which 
he ranges under the title of monandria monogyna ; and alfo from 
other plants which he calls chcenopodia, which yield an alkali, 
but lefs pure than the falfola. Thefe plants being dried to the fame 
degree as hay, are burned in pits nearly as kelp is with us, the 
alhes and fait run into a greyilh blue mafs, which is the barilha f. 
The beft fort is here called fweet barilha. 

The fweet barilha which I examined was moft obligingly 
prefented to me by Mr. Byrne, an eminent merchant of this 
city. It was of a bluifh colour, covered over with a /aline powder 

* See Colonel Conyngham's letter, report of the committee of the houfe of com- 
mons of Ireland, 1788, p. 87. 

f And by the French foude, as being employed in foldering metals. 

exceedingly 
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exceedingly hard, and had a fmart alkaline tafte. When broken 
it looked black in the fractured part, and vifibly contained pretty 
large pieces of charcoal. 

To find the proportion of fixed air in this fubftance, having 
reduced a quantity of it to fine powder, I poured on an ounce 
of it a fufEcient quantity of marine acid, and found it to lofe by 
the action of this acid 80 grains of its weight, confequently 
one pound troy of this fubftance contains 960 grains of fixed 
air, (mixed with a little that had an hepatic fmell) that is exactly 
£ of its weight. Other parcels contained fomewhat more, and 
others fomewhat lefs. 

As this fubftance evidently contained fome parts that were 
foluble in water and fome that were infoluble therein, to dis- 
cover the weight of each I poured on one pound of it 
reduced to fine powder thirteen pounds of water moderately hot, 
fucceflively ; this water had previoufly been boiled and filtered, 
and contained no other impurity than a flight trace of common 
fait. This quantity of water was neceflary to exhauft all the 
foluble matter in the barilha. 

The Solutions were taken in fix different portions, none of 
them betrayed the fmalleft mark of fulphur, of which I was 
aflured by trying them with the nitrous folution of filver, nor 
did the Pruflian alkali difcover any veftige of iron. 

By eighteen fuccefftve evaporations and cryftallizations, I ob- 
tained 4881 grains of faline matter, the different fpecies of which 
I fhall prefently mention, and 2903 of infoluble matter. 

It 
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It may at firft fight appear extraordinary that the faline matter 
and the infoluble part mould weigh more than the pound of 
barilha that feemed to afford them, for this amounts only to 
5760 grains, and the two former weigh 7784 grains ; but it 
fliould be confidered that thefe produces were obtained not 
from the barilha alone, but from the barilha and the water in 
which the falts were diflolved, whofe cryftals retained a great 
quantity of it, and alfo from the air to which the folutions were 
expofed, and which they abforbed in large proportion. 

As the quantity of the infoluble matter was fubject to no fuch 
deceptive appearance, I began by examining the weight of that, 
for this being fubtracted from 5760 grains neceffarily determined 
the true weight of the faline part, and as the flate in which the 
faline part exifts in barilha depends in fome meafure of the earths 
and charcoal with which it is united, as well as the mod advan- 
tageous method of ufing it, I examined the nature and quantity of 
thefe very minutely. 

Having therefore dried the infoluble matter for a confiderable 
time in a low heat until it appeared as dry as the barilha itfelf, 
and having found its weight in that ftate to amount to 2903 
grains or 6,04791 ounces, I took one ounce of it, and drying it 
in a heat little below rednefs, found it to lofe 38 grains of 
moifture. 

Another ounce of the fame refiduum being treated with 
dilute marine acid loft 125,5 grains of its weight, and this lofs 
exprefies the quantity of fixed air contained in it. 

Another 
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Another ounce being calcined in a white heat for about one 
hour loft 200 grains of its weight, and on repeating this experi- 
ment I found the lofs amount to 199 grains. 

Lastly, on the 281 grains which remained after this experi- 
ment I poured dilute marine acid, and found the quantity of 
fixed air to be 106 grains. 

Hence I deduce the weights of the feveral fubftances diffipated 
by the calcination of an ounce of the infoluble refiduum of the 
barilha. 

ift, The weight of the fixed air loft was 125,5 — 106=18,5 
grains. 

2dly, The lofs of moifture was 38 grains. 

3dly, The lofs of the fixed air and moifture amounted toge- 
ther to 56,5 grains. This deducted from the intire lofs, that is 
from 199 grains, gives the lofs arifing from the combuftion of 
the charcoal, and confequently its quantity, 199 — 56,5=142,5 
grains. 

I next proceeded to examine the fixed incombuftible part that 
remained after the above calcination. On the 279 grains of this, 
which remained after the calcination of an ounce of the infoluble 
part, I poured a quantity of diftilled vinegar, whofe fpecific gra- 
vity in the temperature of 62° was 1,008, and digefted that refi- 
duum therein for fixteen hours in a heat little more than ioo°. 
After edulcoration and deficcation I found the weight of what 
remained undiflblved to amount to 6^ grains. Upon this expe- 
riment 
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riment I reafoned thus : 281 grains of a refiduum of this fort con- 
tained 106 grains of fixed ail*, therefore the 279 grains fubjected 
to the vinegar in this experiment miiit have contained 105,24 
which were difhpated by the action of the acid ; there remained 
therefore of mere earth only 173,76; but of thefe 65 efcaped 
the action of the acid, therefore there were difTolved 1 1 0,76. 
And as diftilled vinegar can ad only on calcareous and muriatic 
earth, (the barytic being not ! expected) the 110,76 that were 
difTolved mufl have confifted of either or both of thefe, and the 
undiflblved 63 grains mufl have been argillaceous or filiceous. 

To determine the firft point I diftilled in a glafs retort the 
acetous folution, which was very voluminous, until no more than 
about four pints remained. During the diflillation fome earth was 
depofited, which when dried in a red heat amounted to 4 grains ; 
this I re-difTolved, and finding it precipitable by cauftic volatile 
alkali judged it to be magnefia. I then took as much of the acetous 
folution as amounted to £ of the whole, and pouring cauftic volatile 
alkali upon it, obtained nearly 3 grains or more exactly 2,83 grains 
of magnefia precipitated by the alkali. Whence I concluded the 
whole folution to contain 17 grains, to which adding the 4 grains 
depofited, we have the intire quantity of magnefia difTolved by 
the vinegar =21 grains, and confequently the remainder of 110,76 
grains, namely 89,76, muft have been calcareous earth. 

I also examined the quantity of this earth in another man- 
ner ; to the J- of the acetous folution that remained I added gra- 
dually vitriolic acid, whofe fpecific gravity was 1,463, as long as 
any precipitation appeared to take place, then pouring off the 
vinegar I edulcorated the refiduum, and having dried it found it 

C to 
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to weigh 240 grains, and confequently if the whole acetous folution 
had been ufed, the rcfulting fclenite would have weighed 288 grains: 
Now 100 grain* of felenite contain 32 of calcareous earth, there- 
fore 288 grains contain 92,16 grains, which differs inconfiderably 
from the former determination. 

Lastly, the 63 grains which eluded the action of the acetous 
acid being digeited in fpirit of fait, left a refiduum of 41,3 grains, 
which therefore were filiceous ; the remainder not being precipi- 
table by the vitriolic acid was confequently argillaceous earth ; 
hence the quantities of thefe ingredients in 480 grains of the 
infoluble part of barilha were found to be 







And 


in the whole infoluble parti 




Grains. 






Grains. 


Fixed air 


™S,5 


- 


- 


759 


Water 


38 - 


- 


- 


229,82 


Charcoal 


142,5 


- 


- 


861,82 


Calcareous earth 


89,76 - 


- 


- 


542,86 


Muriatic 


21 


«■ 


- 


127 


Argillaceous 


21,7 


- 


- 


I3W 


Siliceous 


4*>3 


- 


- 


249,58 



479,76 290 1,31 

Error - ,24 Error - 1,69 

480,00 2903,00 

I NOW 
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I now return to the foluble part of the bariiha, which nc- 
cefllirily amounted only to 2557 grains, as 5760 — 2903=2857. 

In the firft place I obtained 42 1 3 grains of pure cryftallized 
mineral alkali, but thefe cryftals are known to contain but f of 
real alkaline fubftance, the remainder of their weight being fixed 
air and water of cryftallization, therefore one pound of bariiha 
contains but 842 grains of pure real alkali. 

Besides this I alfo obtained 127 grains of a mixture of 
mineral alkali and common fait, which I could not eafily feparate, 
and 346 grains of a mixture of vegetable and mineral alkali, with 
a fmall proportion of extractive matter, and fome digeftive fait, 
as I believe ; this mafs conftantly attracted moifture. I weighed 
it hot and dry, but forgot to examine the portion of fixed air it 
contained ; it could not be lefs nor much more than 28 per cent, 
and therefore this mafs contained about 250 grains of mere 
alkali. 

These folutions, and particularly the laft portions, afforded 
alfo 125 grains of Glauber's fait and 70 of common fait, but the 
Glauber's fait at leaft did not exift in a cryftallized form in the 
bariiha ; and as 1 00 grains of it are reduced to 42 by expelling 
the water of cryftallization, no more than 53 grains of it can be 
deemed to have pre-exifted in the bariiha. 

These folutions alfo depofited 20 grains of earth. 

Hence the weights of the different ingredients contained in 
one pound of fweet bariiha are as follows : 

C 2 Fixed 
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Fixed air - - 

Charcoal - 

Calcareous earth - 

Muriatic earth - 

Argillaceous - 

Siliceous - 

Mineral alkali pure 

Mineral ditto impure 

Mineral ditto mixed with common fait 

Glauber's fait - 

Common fait - 

Earth depofited - 

Water 
Total 



960 
861,82 
542,86 "J 
127 

249,58 
842 



> 1050,67 



250 

127 

125 

70 

20 



> 1219 



4306,49 
i453>5! 
5760,00 



Hence we fee that the alkaline part of barilha is nearly in a 
cauftic ftate, for the intire pound of barilha contained but 960 
grains of fixed air, and of this quantity we have feen that 759 
were contained in the earthy part. Therefore only 201 grains 
were contained in the faline part. Now 960 grains of this (and 
the mere alkaline part did not certainly amount to lefs) require 
for their faturation at leaft 700 of fixed air, therefore they wanted 

at 
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at leaft y of the quantity requifite to faturate them. And hence 
bleachers fhould not ufe boiling water to extract the faline fub- 
ftance of barilha, for the alkaline part being in a cauftic ftate 
diffolves part of the coaly matter with which it is united, which 
fullies the folution, gives it a dark hue, and afterwards is 
depofited on the linen, and cannot be feparated by acids. 



SECTION III 



Of Dantzic Pearl Ash. 



This fait was alfo fent to me by Mr. Byrne. It is exceeding 
white, and if not expofed to the air, very hard, and poflefles an 
alkaline tafte. 

The quantity of fixed air and earth contained in different 
parcels of this fubflance is variable ; in fome ounces I found the 
quantity of fixed air to amount to ioo grains, in others to 115; 
and therefore at a medium it may be rated at 107,5 grains, or 
1 290 grains, in one pound troy. The earth remaining after the 
folution of one pound amounted to 20 grains. 

One ounce of this fubftance gradually heated to rednefs, and 
kept in that heat for three quarters of an hour, loft 70 grains of its 
weight ; and being then difiolved in fpirit of fait, loft 72 grains j 
therefore the quantity of moifture in one ounce of this fubftance 
was 70 — 107,5 — 72=34,5 grains, or 414 in one pound. 

Again, 
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Again, after ten evaporations I procured from one pound of 
this fubftance 505 grains of tartar vitriolate, the laft portions 
of which appeared by the teft of the nitrous folution of filver 
to contain fome digeftive fait, and alfo 36 grains of this laft 
containing a portion of tartar vitriolate ; about 1 8 grains of earth 
were depofited during the evaporations. The remainder of the 
pound, after all thcfe deductions, muft have confifted of pure 
mere alkali. Hence the ingredients in a pound muft have been 
nearly in the following quantities : 



Fixed air 


1290 




Moifture 


414 




Tartar vitriolate 


S°S 




Digeftive fait and ditto 


3* 




Earth - 


38 






2283 


5760 


Mere alkali 


3477 


—2283 



5760 3477 

Disgusted by the tedioufnefs of thefe experiments, and re- 
collecting that the alkaline part of thefe falts was that alone with 
which bleachers had any concern, I bethought myfelf of an eafy 
practical method of difcovering the prefence of this principle, 
and determining its quahtity in all fubftances in which it exifts, 
either uncombined, or combined only with fixed air or fulphur. 

SECTION 
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SECTION IV. 

To difcover whether any quantity of fixed alkali worth atten- 
tion exifts in any faline compound, diiToIve one ounce of it in 
boiling water, and into this folution let fall a drop of a fblution 
of fublimate corrofive ; this will be converted into a brick colour, 
if an alkali be prefent, or into a brick colour mixed with yellow, 
if the fubftance tried contains lime. 

But the fubftances ufed by bleachers being always impregnated 
with an alkali the above trial is in general fuperfluous, except 
for the purpofe of detecting lime. The quantity of alkali is 
therefore what they mould chiefly be fblicitous to determine, and 
for this purpofe : 

i ft, Procure a quantity of allum, fuppofe one pound, reduce it 
to powder, wafh it with cold water, and then put it into a 
tea-pot, pour on it three or four times its weight of boiling 
water. 

2dly, Weigh an ounce of the afh or alkaline fubftance to be 
tried, powder it and put it into a Florence flafk with one pound 
of pure water, (common water boiled for a quartet - of an hour, 
and afterwards filtered through paper, will anfwer) if the fub- 
ftance to be examined be of the nature of barilha or pot-am ; or 
half a pound of water if it contain but little earthy matter, as 
pearl-afh ; let them boil for a quarter of an hour, when cool let 
the folution be filtered into another Florence flaik. 
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3dly, This being done, gradually pour the folution of allum 
hot into the alkaline folution alfo heated ; a precipitation will 
immediately appear ; fhake them well together, and let the 
efFervefcence, if any, ceafe before more of the aluminous folution 
be added ; continue the addition of the allum until the mixed 
liquor, when clear, turns fyrup of violets or paper tinged blue 
by raddifhes, or by litmus, red ; then pour the liquor and precipitate 
on a paper filter placed in a glafs funnel, the precipitated earth 
will remain on the filter ; pour on this a pound or more of hot 
water gradually until it paffes taftelefs ; take up the filter and let 
the earth dry in it until they feparate eafily, then put the earth 
into a cup of Staffordshire ware, place ir on hot fand and dry 
the earth until it ceafes to flick to glafs or iron, then pound it 
and reduce it to powder in the cup with a glafs peftle, and keep 
it a quarter of an hour in a heat of from 470 to 500 . 

4thly, The earth being thus dried, throw it into a Florence 
flafk and weigh it, then put -about one ounce of fpirit of fait 
into another flafk, and place this in the fame fcale as the earth, 
and counterbalance both in the oppofite fcale : This being done, 
pour the fpirit of fait gradually into the flafk that contains the 
earth, and when all efFervefcence is over, (if there be any) blow 
into the flafk, and obferve what weight muft be added to the 
fcale containing the flafks to reflore the equilibrium ; fubtract 
this weight from that of the earth, the remainder is a weight 
exa&ly proportioned to the weight of mere alkali of that par- 
ticular fpecies which is contained in one ounce of the fubflance 
examined ; all befide is fuperfluous matter. 

I HAVE 
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I have faid that alkalies of the fame fpecies may thus be directly 
compared, becaufe alkalies of different fpecies cannot, but require 
the intervention of another proportion j and the reafon is, becaufe 
equal quantities of alkalies of different fpecies precipitate unequal 
quantities of earth of allum. Thus ioo parts by weight of mere 
vegetable alkali precipitate 78 of earth of allum; but 100 parts 
of mineral alkali precipitate 170,8 parts of that earth. Therefore 
the precipitation of 78 parts of earth of allum by vegetable alkali 
denotes as much of this, as the precipitation of 170,8 of that earth 
by the mineral alkali, denotes of the mineral alkali. Hence the 
quantities of alkali in all the different fpecies of pot afhes, pearl 
afhes, weed or wood afhes, may be immediately compared by the 
above teft, as they all contain the vegetable alkali, and the dif- 
ferent kinds of kelp or kelps manufactured in different places,, 
and the different forts of barilha, may thus be compared, becaufe 
they all contain the mineral alkali ; but kelps and pot afhes, as 
they contain different forts of alkali, can only be compared toge- 
ther by means of the proportion above indicated. 

The application of this teft is founded on the following 
principles : 

1 ft, That a hot folution of a free alkali, or of an alkali com- 
bined only with fixed air or fulphur, can hold no terreno or 
metaliico neutral fait in folution ; though it may alkalino neutral' 
falts or quick lime, if the alkali be free from fixed air. 

sdly, That earth of allum cannot be precipitated either totally 
or partially by the hot folutions of any alkalino neutral fait, and 
therefore that its precipitation is always due to the prefence of a 

D free- 
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free alkali, or at leaf!: of an alkali combined only with fixed air or 
fulphur, to whofe quantity it is always proportional. It is true 
quick lime will alfo decompofe allum, but the prefence of quick 
lime is cafily difcovered by the addition of a few drops of any 
mild alkaline folution, and by the fame means as eafily fe- 
paratcd. 

3dly, That if the earth of allum takes up fixed air, (which would 
increafe its weight) this air will be feparated by the heat em- 
ployed in drying it, or at leaft by the fpirit of fait poured upon 
it, and fo may alfo another heterogeneity which will hereafter be 
mentioned. 

I can fee but one inaccuracy attending this teft, and that of 
little moment j it is this, if the alkali contains fulphur, this will 
alfo be precipitated with the earth of allum and increafe its 
weight. The limits of this inaccuracy, at leaft in common cafes, 
fcarcely reach a or 3 grains, as we fhall prefently find. 

Sulphur is eafily detected in any alkaline foliition by faturatmg 
it with an acid; hepatic air is generally developed, and the liquor 
becomes troubled. 

Not only the proportion but alfo the abfolute weight of alkali 
in different alkaline fubftances or afhes may be found by this teft, 
as will appear by the following experiments.: 
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SECTION V. 



Of the Quantity of mere Alkali in different Alkaline Subftances as 
exhibited by the aluminous Teff. 

Crystallized Soda. 

I begin with this as being the pureft mineral alkaline fub- 
ftance in a dry form produced by art. Though it contains 
only \ of its weight of real alkali, the remainder being water and 
fixed air, but the proportion of alkali being invariably the fame, 
it is the fitteft for a ftandard with which other fubftances con- 
taining the fame fort of alkali may be compared. I found that 
as much of this fubftance as would contain 480 grains of mere 
alkali would precipitate 72$ grains of earth of allum dried and 
treated as already mentioned, and confequently that 480 grains 
oimere mineral alkali precipitate 725 of earth of allum. 

Note, That in this and all the fubfequent experiments a little 
more earth of allum is precipitated than is mentioned, becaufe 
a little always remains in the filtering paper that cannot be had 
out of it, and I have reafon to think by weighing the paper 
before and after, that this quantity amounts to 3 or 4 grains ; but 
as this defect is the fame in all cafes, it does not invalidate the 
comparifon. 

D 2 Sweet 
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Sweet Barilha, 

The folution of one ounce of barilha precipitated 174 grains of 
earth of allum; therefore, fince 725 grains of earth of allum 
require for their precipitation 480 of mere mineral alkali, 174 
grains of that earth require 115,2 of mere mineral alkali. And 
confequently one ounce of barilha contains but 115,2 of mere 
alkali; and one pound of barilha fhould contain 1382,4 grains. 
This quantity exceeds by about £ the quantity I found by direct 
analyfis, but poffibly one pound may contain more than another, 
for it could fcarcely happen that I fliould commit a miftake of that 
magnitude, 

I must not here omit an odd appearance that occurred in this 
experiment: The earth of allum in drying acquired a bluifh 
colour, and when fpirit of fait was poured on it, to difengage the 
fixed air it might contain, the blue colour was more developed, 
and fome blue particles floated in the liquor. This feems to 
proceed from the tinging matter of Pruffian blue which has been 
found in barilha. The weight of this I have not examinedj but 
it could not exceed 1 or 2 grains. 

ClTNNAMARA KELP. 

This was manufactured by Mr. Martin Mealy, and fent to roe 
by Mr. Francis French, an eminent merchant in this city. It 
is a hard porous black fubflance, mixed with white and grey 
fpots, its fmcll fulphureous, and its tafte mixed, being that of 
common fait and alkali. One ounce of it dhTolved in marine 

acid 
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acid loft 24 grains of its weight, which efcaped in an aerial form. 
This air was hepatic. 

Another ounce diffolved in boiling water left an infoluble 
refidue, which being heated in a crucible to rednefs weighed 165 
grains ; this refidue effervefced with acids, and feemed for the moft 
part calcareous. 

The folution by the teft of the nitrous folution of filver evidently- 
contained fulphur, and the Pruffian alkali gave manifeft figns of 
iron. 

This folution precipitated 25 grains of earth of allum, and 
therefore contained 16,5 grains of mere alkali. During the pre- 
cipitation of the earth of allum much hepatic air was emitted, 
and the earth was fullied by the fulphur, though only a few 
grains of this can be prefumed to be mixed with it. 

To find the quantity of fulphur in this kelp I diflblved two 
ounces of it in pure water, and faturated the folution with ma- 
rine acid ; the liquor became turbid, and partly by filtration and 
part by fpontaneous depofition, (for fome of the fulphur patted 
through the filter) I obtained 8 grains of fulphur, which gives 
4 grains for each ounce, befides what exhaled in hepatic air. 

In order to eftimate the quantity of fulphur which a given 
quantity of mineral alkali is capable of containing, I diffolved 
400 grains of cryftallized mineral alkali in fix times its weight of 
water, (this -quantity of the cryftals contained 80 grains of mere 
alkali) and to this I added 80 grains of fulphur, and boiled them 

for 
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for half an hour; only 60 grains of fulphur were diflblved, by 
which I found that this alkali can take up nearly f of its weight 
of fulphur in the moift way; I lay nearly, as fome earth re- 
mained with the undiifolved fulphur. With this faturated liver 
of fulphur I precipitated a folution of allum, and found the pre- 
cipitate to amount to 130 grains. Now 80 grains of mere 
mineral alkali can precipitate only 120,8 grains of earth of allum $ 
therefore 9 grains of the above precipitate were fulphur. Yet 
this fmall proportion of fulphur was very vifible in the earth of 
allum when heated to 500 degrees, by its irrong yellow colour •> 
therefore in the precipitation of the earth of allum by kelp, in 
which no fulphur was vifible, the proportion was incomparably 
ftnaller, and no deduction need be made on that account. 

There are three methods of defulphurating kelp, or any othex 
alkalino fulphureous compound : The firft is by calcining it in an 
open fire by expofing it to a rapid blaft of air; and for this 
a very ingenious contrivance was devifed by my much refpecled 
friend Mr. William Dean. The only inconvenience attending 
it is that much of the fulphur will be converted into vitriolic 
acid, and thus combine with the alkali. The fecond is by fatu- 
rating it with a vegetable acid, and afterwards calcining it, by 
which means the vegetable acid will be decompofed ; if this 
method could be cheaply executed it would be the belt. The 
third is by faturating _ a folution of kelp with fixed air : This I have 
endeavoured to effect: by putting a folution of two ounces of kelp 
into Doctor Nooth's machine for impregnating water with fixed 
air ; the liquor foon became turbid, and emitted a firong hepatic 
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ftnell ; after the fulphur had fubfided I drew off the liquor, and 
with one half of it precipitated a folution of allum. No hepatic 
fmell was now perceptible, and the precipitate amounted to 40 
grains. I dare not fay that this great inereafe of power in the 
alkali was intirely owing to the defulphuration, but fome part 
undoubtedly was ; yet the quantity of fulphur I could colled was 
very inconfiderable, and mixed with coal duft. Kelp may alfo be 
defulphufated by nitre, as fhall hereafter be fhewn. According 
to Doctor Watfon, 30 ounces of kelp afforded him 12 ounces of 
cryftallized mineral alkali, consequently 1 ounce would afford 
,4 of an ounce, that is 192 grains, of which i, that is =38 grains, 
muft have been mere alkali. His kelp might have been better 
than that I ufed^ but it is impofffble that his alkali was pure, as 
mineral alkali, when mixed with fuch a quantity of common fait 
as is in kelp, can neve* be thoroughly feparated from it, but by 
proceffes which he certainly did not ufe, namely, by precipitat- 
ihg a folution of filver in fpirit of nitre, eftimating the quantity 
of luna cornua, and afterwards decompofing the cubic nitre, or 
by faturating the alkali with diftilled vinegar, and diffolving the 
neutral fait thus formed in fpirit of wine, which leaves the common 
fait behind. 

Strang ford Kelp. 

This was fent to me by my worthy friend Mr. Sraughall. 
It was much denfer, lefs porous, and in appearance approached 
more to that of a vitrified mafs than Cunnamara kelp j it was at 
leaft equally fulphureous. The folution of one ounce of it preci- 
pitated only 9 grains of earth of allum, and this earth -was much 

more 
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more difcoloured than that precipitated by Cunnamara kelp. The 
infoluble rcfiduum of an ounce amounted to 174 grains. 

Vegetable Alkali. 

I found that 480 grains of the pureft and drieft fait of tartar 
(making allowance for the quantity of fixed air it contained) 
precipitated 331,5 grains of earth of allum. 

Dantzic Pearl Ash. 

The folution of one ounce of this fait precipitated in one 
experiment 200 grains of earth of allum ; and in another 220 
grains ; at a medium 210 grains. Then if 331,5 grains of this 
precipitate require 480 grains of mere vegetable alkali, 210 grains 
of this precipitate require 304 ; therefore at a medium an ounce 
of this fub fiance contains 304 grains of mere alkali, and a pound 
contains 3648. By my analyfis it contained 3477 grains j the 
difference is 171 grains. 

We may now determine which of two or more faline fub- 
ftances, one poffefling the mineral, the other the vegetable alkali, 
is beft in its kind ; for that fubftance is beft in its kind which 
approaches moft to its proper ftandard ; 725, that is, the preci- 
pitation of 725 grains of allum being the ftandard of the good- 
nefs of an ounce of a fubftance containing the mineral alkali, 
and 331,5 being the ftandard of the richnefs of an ounce of a 
fubftance containing the vegetable alkali. Thus, if we compare 
barilha and Dantzic pearl afh, as the ftandard of barilha is to 
the quantity of earth of allum, an ounce of it precipitates, fo 
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is the ftandard of Dantzic to the quantity an ounce of it pre- 
cipitates ; or 725: 174: : 331,5:79,5) by which we fee that an 
ounce of Dantzic fait that would precipitate 79,5 grains of earth 
of allum would be as good in its kind as an ounce of barilha 
that precipitates 174; therefore fince an ounce of Dantzic fait 
precipitates 210, it is richer in its kind by the difference between 
79,5 and 210. 

Wjth refpect to antacid powers the mineral alkali is 
flronger than an equal quantity of the vegetable, that is, will 
faturate more acid, nearly in the proportion of 48 to 22 ; yet 
it attracts acids lefs, that is, with lefs force and activity, fince 
the vegetable will take them from the mineral alkali. But if 
the quantities of real ' alkali be unequal we may compare 
their antacid powers in this manner : As the precipitate by 
an ounce of a fubflance containing the mineral alkali is to 
48, fo is the precipitate by an ounce of a fubflance containing 
the vegetable alkali to a number exprefling its comparative ant- 
acid power. Thus with refpect to barilha and Dantzic fait, as 
1 74 : 48 : : 2 1 o : 58 nearly ; therefore the antacid power of Dantzic 
fait is greater than that of barilha, when taken in equal quantities 
in the ratio of 58 to 48. 

Cashup. 

The beft fort, namely, that marked with the crofs arrows, is 
of a bluifh grey colour, exceeding hard and of a femivitrified 
appearance, its fmell fulphureous, its tafle fcarcely alkaline, and 
does not attract the moifture of the air. With marine acid, one 
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ounce of it afforded 31 grains of hepatic air. When diflblved 
in water the renduum of an ounce was 357 grains of a grey 
earth that appeared to be calcareous for the moft part. The 
folution itfelf was of a yellow colour and ftrongly fulphureous. 
With the folution of allum it did not effervefce ftrongly until 
a good deal was added, The precipitate was of a dirty white, 
and amounted to 66 grains, of which two appeared to be fuiphur. 
Hence its quantity of vegetable alkali is nearly 93 grains per 
ounce. 

Mr. Clarke's Refined Ash. 

This I obtained from Mr. Clarke himfelf. It is of a yellowifh 
white colour, with greenifh fpots ; many pieces are externally 
white and internally green; it is moderately hard, of a very 
{harp tafte, and effervefces with acids. 

An ounce of this fubftance diflblved in twelve ounces of boiling 
water did not effervefce with acids, but precipitated the folution 
of fublimate corrofive yellow and red as lime water does, and left 
a renduum of 17 grains, which was evidently calcareous. A 
folution of two ounces of this fubftance being impregnated with 
fixed air in Doclor Nooth's machine, depofited 5 grains of mild 
calcareous earth ; but a folution made in three or four times its 
weight of water, or without the afliftance of heat, contained no 
lime, and effervefced flightly with acids ; and when this fait is 
fome time expofed to the air, its folution contains no lime. 

A solution of one ounce of this fait precipitated 89 grains 
of earth of allum, and therefore contained 129 grains of mere 
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vegetable alkali, to which if we add 17 grains of infoluble earth, 
we fliall find that the remainder of the ounce, namely, 334 
grains, confided of neutral falts, namely, digeftive fait, and 
perhaps tartar vitriolate, in fmall quantity. To prove the 
exiftence of thefeT faturated an ounce of the folution of this 
refined afh with the nitrous acid, and then dropped into it the 
nitrous folution of filver ; this latter was immediately precipitated 
in a curdy form, which as the alkaline part was faturated could 
proceed only from the marine acid contained in the digeftive 
fait. 

In the report of the committee of the houfe of commons, 
dated April 1788, Mr. Clarke delivers an account of his method 
of manufacturing this fait. He mixes five parts weed or wood 
alhes with one part quick lime, and fuffers them to lie together 
in a heap for fix, nine or twelve months, and then extradls a 
ley from them which he evaporates to drynefs. By fufFering 
the lime and alhes to ftand together for fo many months, he 
imagines that the common fait contained in the allies is de- 
compofed, and the quantity of alkali thus increafed ; but though 
it is poffible to decompofe common fait by quick lime, as Mr. 
Scheele has fhewn, yet this decompofition is effected by a very 
different management; and if in the firft part of Mr. Clarke's 
procefs fuch a decompofition were obtained, a recompofition 
would fpeedily be effected in the fecond part of his procefs ; 
for fuppofing the marine acid to quit its alkaline bafis and unite 
to the lime, yet when the alkaline fait and marine felenite are both 
drawn off into the ley, the alkali immediately decompofes the 
marine felenite and reunites to its acid, according to the well 
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known laws of chymical affinity. So that by this long maceration 
(as he calls it) no advantage whatfoever is gained. However, Mr. 
Clarki.'s fait is undoubtedly a valuable preparation for the pur- 
pofl* of bleaching, and may be obtained in a fpace of time in- 
comparably {horter than he requires. 

The neutral falts contained in the folution of Mr. Clarke's 
refined afh do not proceed from any error in his procefs, but 
from the bad quality of the afhes he employs. 

Common Irish Weed Ashes. 

I obtained a parcel of thefe afhes from Mr. Clarke} it was 
of a loofe texture, dark grey colour and fait tafle, mixed with 
charcoal, brick duft and other impurities. I chofe the cleaneft, 
and fiftcd it. One ounce of it loft by gentle drying 47 grains, 
and in a red heat 72 grains more. 

Twslve ounces of the undried afhes being lixiviated, left a 
refiduum, which when dried weighed 4214 grains ; the folution 
was reddifh, replete with extractive matter ; it afforded a large 
quantity of digeftive fait, and fome tartar vitriolate, and very 
little alkali. 

Two ounces of the fame afhes being gently heated to a flight 
degree of rednefs loft 186 grains of their weight. One ounce 
of this calcined afh being boiled in fix ounces of water left a 
refiduum of 344 grains, and confequently contained 136 grains 
of faline matter; but of this faline matter only 22,4 grains were 
pure alkali, for the folution precipitated only 15,5 grains of earth 
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of allum ; an hepatic fmell was perceived during the precipitation 
of the allum, and the earth was of a dirty colour. 

I tried alfo another fort of allies which I had from a chandler ; 
it was of a whiter colour and cleaner. The folution of an ounce 
of it in fix ounces of water precipitated only 5,5 grains of earth 
of allum, and therefore contained but 8 grains of mere alkali. 

There is a remarkable circumftance attending thefe afhes, 
namely, that if they be much calcined they feem to lofe their 
alkaline properties, and the folution no longer precipitates that 
of fublimate corrofive reddifli, as alkalies not thoroughly aerated 
do. What this circumftance depends on I have not as yet 
examined, but am almoft certain it proceeds from the prefence 
of common fait, as fixed alkalies and common fait melt very eafily, 
and thus unite to the earths. 

To eftimate the goodnefs of different afhes, fome have recom- 
mended the ufe of an hydrometer, whereby to difcover the 
ftrength of fblutions of equal weights of thefe afhes in equal 
quantities of water ; but as this inftrument is equally aflected 
by the prefence of neutral falts, as of alkali, it becomes ufelefs. 
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Table of the Quantity of mere Alkali in one hundred Avoirdupois 
Pounds of the following Sub/lances by the aluminous Tejl : 



One hundred pounds, 


Mineral Alkali. 


Cryftallized foda 


20 lbs. 


Sweet Barilha - 


- 24 


Mealy's Cunnamara kelp 


3.437 


Ditto defulphurated by fixed air 


- 4.457 


Strangford kelp 


W 


One hundred pounds, 


Vegetable Alkali, 


Dantzic pearl afli 


63,33 lbs » 


Clarke's refined afh 


26,875 


Cafhup - 


1 9.37 6 


Common raw Irifh weed am 


1,666 


Ditto flightly calcined 


4,666 
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section vr. 

Of the bejl Manner of procuring Alkaline Salts, 
ift, Of the Method of procuring Mineral Alkali, 

Mineral Alkali may be procured more or lefs pure from 
the combuftion of the various fpecies of kali or falfola of Linneus, 
or from that of the different fpecies of falicornia and chsenopodia, 
mentioned by the fame author. The compounds thus formed are 
called barilbas ovfoudes. 

The cultivation of the falicornia may be feen in the fifth 
volume of the Memoires des Scavants Etrangers. A French acre 
(1,261 Englifh) produces one tun of this weed; and this tun 
when burned produces but 1 00 weight of barilha, and this of a 
kind inferior to fweet barilha. A fmall quantity of this alkali 
is alfo contained in kelp. I am inclined to think that much of 
the alkali is loft by its union with the earthy parts during the 
fufion effected in the common manner of fabricating this fub- 
ftance ; and therefore the procefs fuggefted by Mr. Cadet may 
be ufeful. He advifes a trench two feet deep, feven feet long, 
and eighteen inches broad, to be made, lined with clay mixed 
with fand, and over this iron bars two inches diftant from each 
other to be laid; upon which a wall 2,5 feet high is to be 
conftruc"led, of limeftone if poflible ; over the bars the dry fea 
weed is to be laid and fet fire to ; the allies will fall into the 
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trench, and when it is full the fire is difcontinued *. I believe 
alfo that wafhing the fca weed in frefh water, to carry off the fea 
fait that adheres to it, would be ufeful. 

To defulphuratc kelp, Abbe Mazeas recommends projecting 
on it while in a red heat i of its weight of nitre ; but this 
procefs feems too expeniive to be practifed in the great. 

2dly, This alkali is found native in iEgypt and feveral parts 
of the Ruffian empire, and perhaps may be cheaply imported, 

3dly, Common fait may be decompofed after Mr. Turner's 
method, by trituration with litharge, as the calx of lead here 
employed is afterwards converted into a yellow pigment. This 
method is very beneficial. 

I have alfo contrived another procefs for decompofing com- 
mon fait. The particulars of my experiment were as follows : 

ift, I rendered the common fait pure by adding to its folution 
a folution of mineral alkali until all the earthy matter was de- 
pouted. 

2dly, To a folution of three ounces of this purified fait in nine 
ounces of water I gradually added a faturate folution of 4,75 
ounces of fugar of lead, both hot, until the folution of lead 
fcarce excited any whkenefs in that of the common fait. After 

one 
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one night's reft part of the fugar of lead cryftallized in the bottom 
of the vefTel, by which it is plain that too much of it had been 
ufed. Thefe cryftals weighed 240 grains ; the fupernatent liquor 
I again evaporated to nearly f , and after two days obtained large 
pellicles of acetous foda, which I feparated; they weighed 325 
grains ; to the refiduum, which ftill had a fweetifh tafte, I added 
a folution of mineral alkali, until no further precipitation ap- 
peared; a very fmall quantity of the alkali was fufHcient for 
this purpofe. I then evaporated the remainder nearly to drynefs ; 
and afterwards heated it in a crucible to rednefs : In this heat 
it inflamed, and when calcined nearly to whitenefs, I took it out 
and diffolved it in twelve ounces of water, filtered it, and on 
adding an hot folution of allum obtained a precipitate, which 
when dried weighed 169 grains, and indicated the quantity of 
pure alkali to be 112 grains nearly. In this procefs nothing is 
loft, for the lead may be either revived or turned into a pig- 
ment. 

Laftly, Glauber's fait may afford the mineral alkali, but moft 
eafily in the form of liver of fulphur : I endeavoured to decom- 
pofe it by the above procefs, but the quantity of alkali obtained 
from a large quantity of it was very inconsiderable. 

Of the Vegetable Alkali. 

It is univerfally known that this alkali may be extracted in 
greater or lefler quantity, by lixiviation, from the afhes of 
almoft all vegetables, and it is now well eftablifhed that it pre- 
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exifts in vegetables before combuftion ; not indeed in a feparate 
uncombined ftate, but united partly with the vitriolic or marine 
acids, and fometimes the nitrous, but generally and for the 
greater part with a vegetable acid or oil, with which it forms 
effential falts, as they are termed. Thefe vegetable acids and oils 
are decompofed during combuftion, and thus the alkaline part 
is fet free ; but the vitriolic by contact with inflamed matter is 
converted into fulphur, part of which unites to the free alkali, 
which protects it from combuftion, and thus forms what is 
called liver of fulphur ■, a product found in mod afhes, efpecially 
when the air has not had free accefs to them during com- 
buftion. 

As alkaline falts are of great importance in feveral arts, the 
proportion of afhes afforded by different vegetables, and that of 
alkali by the afhes of each fort of vegetable, has of late been 
accurately attended to, I fhall here prefent the beft authenticated 
refults of the experiments made with this view. 

One thoufand weight of the following vegetables, perfectly 
dry and burned in a clean chimney and open fire, afforded the 
quantity of afhes and faline matter, exhibited in the annexed 
table : 



One 



[ 35 3 



One thoufand pounds. 


Pounds of 
Aihes. 


Pounds of 

Salt. 


Stalks of Turkey wheat or mais 


- 88,6 - 


i7>S 


Of Sun-flower 


57> 2 " 


20 


Vine branches 


- 34 - 


S,5 


Box • 


- 29 


2,26 


Sally 


- 28 


2,85 


Elm - 


*3>5 - 


3»9 


Oak - 


- *3>5 - 


M 


Afpin - 


- 12,2 - 


°>74 


Beech - 


- 5,8 - 


1,27 


Fir - 


3,4 - 


°,45 


Fern in Auguft 


36,46 - 


4,25 Home. 


Wormwood 


97,44 - 


73 Wiegleb, 


Fumkary 


219 - 


79 Id - 
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Table of the faline ProduR of one thoufand Pounds of AJbes of the 

following Vegetables, 





Saline produfts. 


Stalks of Turkey wheat or mais 


- 


198 lbs. 


Ditto of Turnfel or Sun-flower 


*m 


349 


Vine branches 


- 


162,6 


Elm 


- 


166 


Box 


- 


78 


Sally 


- 


102 


Oak 


■■ 


in 


Afpin 




61 


Beech 


- 


219 


Fir 


» 


13a 


Fern cut in Auguft 


- 


"*«»'{ S£ 


Wormwood 


- 


748 


Fumitary 


- 


360 


Heath 


- 


115 Wildenheim. 
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Hence we fee that in general weeds yield much more afhes, 
and their afhes much more fait, than woods; and that confequently 
as to fa Its of the vegetable alkali kind, as pot afh, pearl afh, cafhup, 
&c. neither America, Triefte, or the Northern countries, poflefs any 
advantage over us. 

2dly, That of all weeds fumitary produces moft fait, and next 
to it wormwood ; but if we attend only to the quantity of fait 
in a given weight of afhes, the afhes of wormwood contain moft. 
Trifolium jibrinum alfo produces more afhes and fait than fern. 

Most of the experiments on woods were made in France by 
order of government, under the infpe&ion of the overfeers of 
the falt-petre works ; yet are to be read with caution by thofe 
that attend to the quantity of alkali with refped to bleachers; for 
as tartar vitriolate (a fait ufelefs to bleachers) is as ferviceable to 
the makers of falt-petre as alkaline falts, they have conftantly 
confounded one with the others but the experiments made on 
weeds were inftituted by perfons who carefully difcriminated thefe 
falts : ioo grains of the fait of wormwood contain but fix of 
tartar vitriolate, and ioo grains of the fait of fumitary contain 15. 
All alkaline falts, unlefs mixed with lime, contain alfo \ at leaft 
of fixed air, which produces no other efFed in bleaching than that 
of reflraining their adivity. 
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SECTION VII. 

Of the Procefs for obtaining pot and pearl Afh* 

1 ft, The weeds fhould be cut jufl before they feed, then fpread, 
well dried, and gathered clean, 

2dly, They fhould be burned within doors on a grate, and the 
aflies laid in a cheft as fait as they are produced. If any charcoal 
be vifible it ftiould be picked out and thrown back into the fire. 
If the weeds are moifl: much coal will be found. A clofe fmother- 
ed fire, which has been recommended by fome, is very pre- 
judicial. 

3dly, They mould be lixiviated with twelve times their weight 
of boiling water. A drop of the folution of fublimate corrofive 
will immediately difcover when the water ceafes to take up any 
more alkali. The earthy matter that remains is faid to be a good 
manure for clayey grounds. 

4thly, The ley thus formed fhould be evaporated to drynefs in 
iron pans ; two or three at leaft of thefe fhould be ufed, and the 
ley as faft as it is concentrated paffed from one to the other ; thus 
much time is faved, as weak leys evaporate more quickly than the 
ilronger. The fait thus procured is of a dark colour, and contains 
much extra&ive matter, and being formed in iron pots is called 
pot aj)i. 

5*ly, 



[ 39 ] 

5thly, This fait fhould then be carried to a reverberatory 
furnace, in which the extractive matter is burned off and much of 
the water diffipated ; hence it generally lofes from 10 to 15 per 
cent, of its weight. Particular care fliould be taken that it fhould 
not melt, as the extractive matter would not be thoroughly con- 
fumed, and the alkali would form fuch a union with the earthy 
parts as could not eafily be diffolved. I added this caution, as 
Dodor Lewis and Mr. Dossie have inadvertently directed the 
contrary. This fait thus refined is called pearl alh, and muft be 
the fame as Dantzic pearl afh *. 

For the moft ceconomical conftruction of a laboratory and 
furnaces for the above operations I refer to the defcription given 
in a French trad, called tart de fabriquer k falin & la potaffe - r 
and fhall only add, that if the fait were extracted by a fire 
fupported by vegetables whole afhes might afterwards be employed, 
no inconsiderable advantage would be gained. Pearl afh is fre- 
quently tinged green or blue ; this colour it acquires during 
fufion, not from any union of the fait with phlogifton, as was 
formerly fuppofed, but by reafon of the manganefe contained in 
the afhes of almoft all vegetables, as Mr. Scheele has (hewn. 
When it is calcined without melting it is perfectly white as 
Dantzic pearl afh. 

SECTION 
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SECTION VIIT. 

Of the Colouring Matter of Linen Yarn and its Solvents. 

Having, through the obliging attention of Mr. Arbuthnot, 
procured a fufEcient quantity of alkaline ley faturated with this 
colouring matter, or, as the workmen call it, killed, and which 
they are in the habit of throwing away j I found it to be a 
turbid liquor, of a reddifh brown colour, a peculiar tafte and 
ftrong fmell, affording no fign either of acidity or alkalefcence. 
On five quarts of this liquor 1 poured two ounces of weak marine 
acid ; there was no effervefcence, but a copious deposition inftantly 
took place of a greyifh green colour, and the liquor freed from this 
depofit was of the colour of red amber. 

The next day I drew off the liquor with a fyphon, and poured 
two quarts of pure water on the depolited matter, and having 
agitated the whole, fuffercd this matter again to fubfide, drew off 
the water, and added two quarts more ; this liquor gave manifeft 
figns of acidity, and continued fomewhat reddifh. Prefuming 
that after the addition of fo much water this acidity could not 
proceed from the fma!I quantity of marine acid I had ufed, more 
especially as the liquor originally contained an alkali, in the 
faturation of which the greater part of the acid mull have been 
employed, I began to fufpect that this ley contained an acid of 
its own, which was difengaged and feparated from the alkali by 
the marine acid as the more powerful of the two j and hence I 

referved 
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refer ved the two quarts of liquor, laft added, for fubfequent 
experiments. 

After repeated affufions of cold water, when the characters 
of acidity were fcarcely any longer perceptible, I threw the de- 
pofited matter on a filter and fuffered it to dry for fome time j 
it was then of a dark greenifh colour, fomewhat clammy like m9ift 
clay. I took a fmall portion of it and added to it fixty times its 
weight of boiling water, but not a particle of it was diffolved. 
The remainder I dried in a fand heat ; it then affumed a fhining 
black colour, became more brittle, but internally remained of a 
greenifh yellow, and weighed i£ ounce. 

By treating eight quarts more of the faturated ley in the fame 
manner, 1 obtained a further quantity of the greenifh depofit, on 
which I made the following experiments : 

iff, Having digefted a portion of it in redified fpirit of wine, 
it communicated to it a reddifh hue, and was in great meafure 
diffolved ; but by the affufion of diftilled water the folution be- 
came milky, and a white depofit was gradually formed - t the black 
matter diffolved in the fame manner. 

2dly, Neither the green nor the black matter was foluble in oil 
of turpentine or linfeed oil by a long continued digeftion. 

3dly, The black matter being placed on a red hot iron, burned 
with a yellow flame and a black fmoke, leaving a coaly re- 
fiduum. 

G 4thly, 
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4thly, The green matter being put into the vitriolic marine 
and nitrous acids communicated a brownifh tinge to the two 
former, and a greenifh to the latter, but did not feem in the leaft 
diminished. 

Hence it appears that the matter extracted by alkalies from 
linen yarn is a peculiar fort of re/in, different from pure refins 
only by its infolubility in effential oils, and in this refpccl: 
refembling lacks. I now proceeded to examine the power of 
the different alkalies on this fubftance : 8 grains of it being 
digefted in a folution of cryftallized mineral alkali faturated 
in the temperature of 6o°, inftantly communicated to the folution 
a dark brown colour ; two meafures (each of which would contain 
eleven penny weights of water) did not intirely diffolve this 
fubftance. Two meafures of the mild vegetable alkali diffolved 
the whole. 

One meafure of cauftie mineral alkali, whofe fpecific gravity 
was 1,053, diffolved nearly the whole, : leaving only a white 
refiduurh. 

One meafure of cauftie vegetable alkali, whofe fpecific gravity 
was 1,039, diffolved the whole. 

One meafure of liver of fulphur, whofe fpecific gravity was 
1,170, diffolved the whole. 

•One meafure of cauftie volatile alkali diffolved alfo a portion of 
this matter. 

Though 
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Though thefe experiments were fully fufficient to reforve my 
own doubts, yet to render ft ill more fatisfaction to bleachers,. I 
repeated them with the falts they generally ufe, and alfo with 
foap. 

I therefore diffolved one ounce of fweet barilha, Dantzic 
pearl am, Cunnamara kelp, caffup and Clarke's pearl aih, each 
in fix ounces of pure water, and putting in one ounce meafure 
of each folution, 8 grains of the green colouring matter, fet them 
to digeft in a heat of about i8o° for 3^ hours. At the end of 
this time I found that 

The Dantzic diffolved more than the barilha.. 

The kelp as much as the Dantzic; 

The cafhup and Clarke's diffolved the whole. 

Hence I added half an ounce more of the folutions of Dantzic, 
barilha and kelp ; the Dantzic and kelp then diffolved the whole, 
but of the folution of barilha two ounces were renuifite to perform 
this effect. 

I also diffolved half an ounce of Windfor foap in eighteen 
ounces of water ; the folution was turbid, and could not be rendered 
tranfparent but when it was near boiling, and then it was very 
unmanageable, for when boiled it fpouted three feet high out of 
the bottle. Three ounces of this folution were requifite to diffolve 
8 grains of the colouring matter. 

G 2 Now 
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Now to compare the powers of thefe different folvents we muft 
remark, that as an ounce of barilha contains 1 1 5 grains of mere 
alkali, the folution of it being made in fix ounces of water, each 
ounce of the folution mull contain the fixth part of 115, that 
is 1 9 grains ; and in the fame manner it will be found that 
an ounce of the folution of Dantzic fait contains 50 grains 
of mere alkali, that of Cunnamara kelp 2,8 grains, cafhup 15, 
Clarke's 21. 

Therefore 4,2 grains of faline fubftance of kelp performed the 
fame effect, 

As 75 of that of Dantzic, 

38 of that of barilha, 

1 5 of that of cafimp, 

21 of that of Clarke, 

213 of foap. 

I also tried the power of lime water, but found that three 
ounces of the ftrongeft dhTolved very little of the colouring matter 
as fhould be naturally expected, for the three ounces did not 
contain above 3 grains of lime, nor did the mixture of fulphur 
render it more aclive. 

From the foregoing experiments we may now deduce the fol- 
lowing practical propositions : 

1 ft, Liver 
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I ft, Liver of fulphur is of all alkaline compounds the ftrongeft 
folvent of the colouring, matter; next to this the cauftic vegetable, 
and after this the cauftic mineral alkali ; the mild vegetable and 
the mild mineral alkali occupy the laft place. Sulphur, it is faid, 
leaves a ftain in linen ; but if liver of fulphur be ufed in the 
beginning, that is to fay in bleaching the yarn, the ftain will 
probably be removed by the purer alkalies afterwards, ufed. 
Hence the folutions of kelp, cafhup and markoft are advantageoufly 
ufed in the firft proceffes of bleaching, for which Dantzic and 
fweet barilha are lefs fit ; but • fix tun of kelp will be neceffary 
to produce the fame efFecl as one tun of cafhup ; yet as the former 
is manufactured at home it deferves the preference. 

2dly, As the alkali manufactured from inland weeds is more 
powerful than the mineral, Mr. Clarke's is more powerful, or 
may be rendered fo, than any imported. It is already fufEciently 
cauftic^ and may be converted into liver of fulphur only by 
adding ? '- of its weight of fulphur to it when boiling, and thus 
it is fitted for the firft proceffes of bleaching. In its primitive 
ftate it is fit for the fecond procefs* and by rendering it milder, 
which may be effected by burning half a bufhel of charcoal in a 
pan in the fame room in which its folution ftands, it will be 
adapted to the laft proceffes, in which a lefs active alkali is 
required. 

3dly, Clarke's fait converted into liver of fulphur is preferable 
to kelp, becaufe this latter, by the prefent manner of manufactur- 
ing it, holds charcoal in folution j this coaly matter it depofits on 

the 
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the yarn, and thus leaves a black tinge; whereas Mr. Clarke's 
is free from this contamination, to fay nothing of the far greater 
quantity of alkali it contains, infomuch that one tun of Clarke's 
is nearly equal to eight tun of kelp. Hence it clearly follows 
that the linen manufacture ftands in no fort of need of foreign 
falls or afhes for the proceffes of bleaching. 

The chief defed m Mr. Clarke's manipulation is the lofs of 
time during what he calls the maceration of afhes and quick lime ; 
by barely moiftening them the fame efied may be produced in 
nine hours which he expe&s from their maceration during nine 
months, and much more lime is ufed than is neceffary. 

Dantzic pearl afh contains much more alkali than Clarke's j 
this muft proceed from the fuperior quality of the afhes from 
which it is extracted. Thofe I received from Mr. Clarke were 
exceeding bad; nor do I believe that any crude afhes can be 
advantageoufly ufed in bleaching. But if fome perfons in the 
different manufacturing counties would allot a few acres to the 
culture of wormwood and fumitary, I believe their own advan- 
tage, as well as that of the public, would thereby be confiderably 
promoted. An acre will, I fuppofe, fcarcely produce lefs than 
four tun of the dry weeds, and each tun will afford nearly 200 
weight of afhes, and each tun of wormwood afhes will give nearly 
1500 weight of unrefined fait, or 1300 of the refined. 

The alkali, manufactured after the manner I have indicated 
in the feventh fe&ion, may not be fuificiently cauftic for the 

earlier 
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earlier operations of bleaching, but by the addition of half a 
pound of quick lime to every hundred of the fait, or of ten 
pounds for every tun, it will be rendered fufficiently fharp. There 
is no danger that any of the lime will remain in the ley j but if 
any fhould it will immediately be difcovered, and depoflted by 
the addition of a little of the unmixed ley. 



